Introduction
In 1989 a market economy, including natural capital, was introduced in Poland. In consequence, changes in land use and land cover have been observed in the whole country [1] . They transform the functions of geoecosystems [2] and the agrarian structure of land [3, 4] . For instance, this is apparent in West Pomerania where large areas of low production ex-arable crop fields of state farms have been changed into mowed fallows, while in the regions with more fertile soils -agricultural production has been intensified [5] . This has led to an increase in natural plant diversity, like in the case of newly formed grasslands, or loss in plant diversity as a result of agricultural intensification [6] . Due to the intensification of agriculture, serious biodiversity loss has been reported from Great Britain during the last 50 years [7] . In the European Union, the common agricultural policy was established to halt biodiversity loss on farmlands [8] .
It is aimed at reducing agricultural intensification through the implementation of multiple function agriculture. One of tools that serves this purpose are agri-environment schemes which in the years 2014-2020 become upgraded to agri-environment-climatic schemes [9] . They implement EU regulations on natural environment protection, the EU Biodiversity Strategy to 2020 [10] , and the EU Landscape Convention [11] . These documents obligate their signatories to identify areas of valuable resources and, then, to protect them. They also inspire scientists to pursue more deeply the ecological and landscape directions of biodiversity studies [12] . The need for multiple function farmlands was indicated in the EU Biodiversity Strategy to 2020. Their creation is based on the knowledge about natural resources not only within a farm, but also in its neighborhood. Also, insufficient effectiveness of agri-environment schemes was emphasized [13] , because in case of small fragmented areas of environmental resources this program may not protect some important parts of the target habitat or species population located outside a participating farm. The creation of traditional protected area forms, with groups of farmlands managed using extensive farming methods, is recommended as a more effective tool in attaining the scheme objectives. In Poland the first plots for monitoring natural effects of agri-environment schemes were established not earlier than 2011 [14] .
In the years 2013-2014, there were conducted the studies of spontaneous vascular flora in the landscape with arable lands, on which extensive agricultural practices were performed. Additionally, uncultivated field margins and small remnant natural habitats, usually eliminated in case of conventional agriculture, were preserved in this landscape used by individual farmers. In the Agri-EnvironmentClimate Scheme 2014-2020 such elements of landscape are treated as ecological focus areas and protected as a part of greening infrastructure, due to their high biodiversity. The aim of the present work was to show the richness and diversity of spontaneous vascular flora of this extensively used agricultural landscape.
Material and methods

Study area
An extensively farmed agricultural landscape of 75 ha, situated beside an individual farm in Pustkowie, was selected for the study. Fields were fertilized with animal manure only and were not sprayed with any chemical pesticides. No mechanical weed control methods were used. Crop diversification was used. Potatoes and rye were cultivated. Non-cropped small midfield habitats were maintained. The borders of the research plot were marked out in the field by the most northward -N 53°46'18.56" / E 16°29'51.03", southward -N 53°45'15.7" / E 16°29'55.74", westward -N 53°45'42.34" / E 16°29. 35 .62" and eastward -N 53°45'34.54" / E 16°30'17.35" points. Almost the whole area is situated in the ATPOL square BB-56, while its small northern part in BB-46.
According to physical and geographical regionalization [15] , Pustkowie is located in the Drawsko Lakeland mesoregion (314.45), West Pomerania Lakeland macroregion (314.4) and South Baltic Lakeland subprovince (314). It is a lowland area of the early glacial phase of Vistulian glaciation [16] , with late glacial and Holocene alterations. The lie of the land and a mosaic arrangement of the Quaternary formations exert a large influence on vegetation landscape. Together with weather conditions of the temperate climate zone, they shape the direction and rate of geo-succession processes [2] . According to the climatic division of Poland [17] , the analyzed area is located in the Central Pomerania Region, at an altitude of 107-156 m a.s.l. The surface geological formations are mainly Pleistocene: kame sands, in some places gravels and boulder clays, as well as gravel and dust glacial sands on boulder clay and sands with aqua-glacial gravels. Boulder clays are very sandy, decalcified and strongly weathered, with a high content of erratics in the upper parts [18] [19] [20] . The soil cover is mainly made of acidic brown soil, most often developed from poorly clayish sands [21] . In the north-west and south-east regions, the valleys of watercourses are situated. They channel water to the Parsęta river (directly or indirectly). The Pomeranian watercourses are fed by groundwater, rain and snow [22] . The structural elements of the Pustkowie landscape unit studied were as follows: arable lands (66% of the studied area), an orchard in sod (17%), meadows (2%), pasture (2%), fallows (4%), tree stands and thickets (4%), 11 ponds and swamps (4%), network of balks, watercourses (1.9 km), dirt roads (2 km), and farm buildings (1%).
Field mapping and data analysis
The object of the study was to assess plant diversity of spontaneous vascular flora, because flora is considered to be a geocomponent of landscape that significantly affects the biodiversity of higher trophic levels [14] . During the vegetation seasons in the years 2013-2014, the flora of Pustkowie was mapped using the topographic method [23] , on the basis of a 1:10 000 topographic map and orthomap. Floristic investigations were carried out in spring and summer in all structural elements of the Pustkowie rural landscape, such as arable lands and balks, fallows, orchard, meadows, pasture, tree stands, thickets, ponds and watercourses, swamps, dirt roads, and others.
Ecophysiographic conditions were analyzed using, among others, the following 1:50 000 maps: detailed geological maps with geomorphological features as well as hydrographic, hydrogeological and sozological maps. Some cartographic materials were obtained from the websites http://natura2000. gdos.gov.pl and http://www.geoportal.gov.pl. The geographical coordinates are presented in the WGS 84 system. At the site of each floristic inventory, a plant community of the basic rank was diagnosed in the syntaxonomic system, following the Braun-Blanquet phytosociological method [24] . The obtained result was used, among others, for the determination of natural habitats of the European Ecological Network Natura 2000. A handbook published by the Ministry of Environment [25] and the regulation of the Minister of Environment were used for identification [26] . The results of the phytosociological study will be reported in a separate paper. The examined vascular flora was analyzed in terms of plant species richness and plant diversity. The following aspects were considered: taxonomic position [27] , geographic element [28] , geographical-historical status [29] , contribution of archaeophytes [30] and kenophytes [31, 32] , syntaxonomic rank [24, 33] , Raunkiaer's life form [34] , conservation status in Poland [35] , category of threat in Wielkopolska and West Pomerania [36, 37] and in countries of the European Union [38] , crop wild relatives at risk of decline in countries of the European Union [38] , and ancient woodland plant species indicators [39, 40] .
Results
The spontaneous vascular flora of Pustkowie comprised 338 species (Tab. 1). They represented 213 genera, 71 families, and 48 orders. Ten species of Pteridophyta (5 Equisetales and 5 Polypodiales) and 3 Pinopsida (Spermathophyta) were recorded. The largest group of Spermathophyta (325 spp., 96% of total flora) was Magnoliophytina (254 Magnoliopsida, 71 Liliopsida). The sequence of genera richest in species comprised: Carex (10), Veronica (10), Poa (6), Polygonum (6) and Trifolium (6), while for families: Asteraceae (51 species), Poaceae (42), Rosaceae (19) , and Lamiaceae (17) . In the Raunkiaer's life form spectrum, hemicryptophytes (191 species, 57%), terophytes (93, 28%), fanerophytes (41, 12%) , and geophytes (39, 12%) prevailed. If a given plant had more than one life form, each of them was included in the calculations. The natural flora consisted of 287 (85%) spontaneophytes. Among them, 46 (16%) ancient forest plant species were recorded, while 22 of them were characteristic for Querco-Fagetea. The group of spontaneophytes was composed of three geographic elements: connective (144 species, 50%), Holarctic (135, 47%), and cosmopolitan (8, 3% 
Arabidopsis thaliana
T sa-ES(w)-M(n)-IR(m) sp S KC, PP, S . . . .
Arctium lappa
H sa-ES(w)-M(n)-IR sp A A . . . .
Arctium tomentosum
H ES(w)-IR(m) sp A A . . . .
Arenaria serpyllifolia
Carex hirta
G sa-CE-M(n) sp MA A, MA . . . .
Carex ovalis
H sa-ES(w)-M(w) sp CU A 4030 . . .
Carex paniculata
Carex pilulifera H sa-CE: ce-b sp Q Q 9190 . . .
Carex remota
H sa-CE-M-IR(m) sp MC MC . an . .
Carex riparia
Carex rostrata H, Hy CB sp Ph Ph 7140 . LC . 
Carlina vulgaris
H, T CE-M(n) sp FB A/MA 6210 . . .
Carpinus betulus
M CE-M(n) sp QF QF 9160 . . .
Centaurea cyanus
T N-med ar S S . . . . Centaurea scabiosa H sa-ES(w) sp FB A 6210 . . . Centaurium erythraea T, H sa-CE-M-IR sp - MA . . . .
Cerastium arvense
C CB sp KC MA . . . .
Cerastium holosteoides
C, H sa-ES-M-IR sp MA MA . . . .
Chaerophyllum temulum
T, H sa-CE-M sp A A, QF . . . . Chamaenerion angustifolium H CB sp E Q . . . .
Chamomilla suaveolens
T Am N & Asia E kn PP A, PP, S . . . .
Chelidonium majus
Convallaria majalis
G sa-ES(d, w) sp - QF . an . .
Convolvulus arvensis G, H, li sa-ES-M-IR
sp A A, S . . . .
Conyza canadensis
T, H Am N kn S A, S . . . .
Corylus avellana
N sa-CE-M(n)-IR(w) sp RP QF, RP . an . .
Corynephorus canescens
H CE(w) sp KC KC . . . .
Crataegus monogyna
N sa-CE-M-IR(w) sp RP QF, RP . . . .
Crataegus rhipidophylla
N CE-M(e)-IR(w) sp RP RP . . . .
Crepis capillaris
H, T CE(w)-M(n, w) sp MA A, MA 6510 . . .
Crepis paludosa
H CE sp MA MA, MC . . . .
Crepis tectorum
H, T ES sp S S . . . .
Dactylis glomerata
H sa-ES(d)-M-IR sp MA A, E, MA, 6510 . . .
Daucus carota
H sa-CE-M-IR sp A A, MA . . LC CWR Deschampsia caespitosa H ES-IR-Asia SE sp MA MA . . . .
Deschampsia flexuosa
H CB: c-b-o sp - Q . . . .
Digitaria ischaemum
T nd ar S S . . . .
Dryopteris carthusiana
H CB(d) sp - Q, QF . an . . Dryopteris dilatata H sa-(CE) sp VP Q . an . .
Dryopteris filix-mas
H CB(d) sp QF Q, QF . an . .
Echinochloa crus-galli
T S-SE Asia ar S S . . . .
Eleocharis uniglumis
Hy, G CB: c-b-w sp J MA . . LC .
Elymus repens
G sa-ES-M-IR sp A A, MA, RP, S . . . .
Epilobium hirsutum
H sa-ES(w)-M-IR sp A A, MA 6430 . . .
Epilobium parviflorum
H sa-CE-M-IR(w) sp A A, MA 6430 . . .
Equisetum arvense
G CB sp A A, S . . LC .
Equisetum fluviatile
Hy, G CB sp Ph MA . . LC .
Equisetum hyemale
C CB sp - QF . an . . Equisetum palustre G CB sp MA A, MA . . LC . Equisetum sylvaticum G CB sp QF QF *91E0, 91F0 an . .
Erigeron annuus
H, T Am N kn A A, S . . . . Erodium cicutarium T, H sa-ES-M-IR sp S S . . . .
Erophila verna
T sa-ES(w)-M-IR sp S A, KC, S . . . .
Erysimum cheiranthoides
T sa-ES sp S A, S . . . .
Euonymus europaea
N sa-CE-M(n) sp RP QF, RP . an . .
Euphorbia helioscopia
Galeopsis tetrahit
T sa-CE sp A A, S . . . . Galinsoga ciliata T Am C kn S S . . . . Galinsoga parviflora T Am S & C kn S S . . . . Galium aparine T, H CB(d) sp A A, S . . . .
Galium mollugo
H sa-CE-M(n) sp MA MA 6510 . . . Galium palustre H CB(d) sp Ph Ph . . . .
Galium verum
H sa-ES-M(n)-IR sp FB A, MA 6210 . . .
Geranium pratense
H ES sp MA MA 6510 . . . Geranium pusillum T iranoanatol ar S A, S . . . .
Geranium robertianum
H, T sa-CE-M-IR sp A A, QF . . . .
Geum rivale
H CB(d) sp MA MA . an . . Geum urbanum H sa-ES(w)-M-IR(m) sp A A, QF . an . . Glechoma hederacea G, H sa-ES-M(n, w) sp A A, MA . . . .
Glyceria fluitans
Hy sa-CE-M(n) sp Ph Ph . . LC .
Glyceria notata
Lolium perenne
H sa-CE-M-IR(w) sp MA A, MA . . LC CWR Lotus uliginosus H sa-CE(w)-M(n) sp MA MA . . . .
Luzula campestris
H sa-CE-M(n) sp CU MA 4030 . . .
Lycopus europaeus
H, Hy sa-ES(w)-M(n)-IR sp Ag A, Ag, B, Ph . . LC .
Lysimachia vulgaris
Lythrum salicaria 
Malva neglecta
Polygonum persicaria
T sa-ES(d)-M-IR sp S S . . . .
Populus nigra
M ES(w)-M-IR(w) sp Sp RP *91E0 . . .
Populus tremula
M sa-ES-M-IR-Asia E sp RP RP . . . .
Potamogeton natans
Quercus petraea
M sa-CE-M(n) sp - Q . . . .
Quercus robur
M sa-CE-M(n) sp - Q, QF, RP . . . .
Ranunculus acris
H sa-ES(w)-M(n) sp MA MA . . . .
Ranunculus auricomus
Tab. 1 (continued)
1. Name of species [27] ; 2. Raunkiaer's life form [34] : C -herbaceous chamaephyte, G -geophyte, Hy -hydrophyte, H -hemicryptophyte, li -liana, M -megaphanerophyte, N -nanophanerophyte, pp -semiparasite, T -therophyte; 3. Geographic sub-element [28] : CB -CircumBoreal, CE -Europaean temperate, ES -Euro-Siberian, IR -Irano-Turanian, M -Mediterranean; origin of archaeophytes [30] : nd -no data; origin of kenophytes [31, 32] : Am -America, Eur -Europe; 4. Geographical-historical status [29] : ar -archaeophyte, kn -kenophyte, sp -spontaneophyte; 5. Syntaxonomic rank [24, 33] : [39, 40] ; 9. Category of threat in countries of the European Union [38] : LC -least concern; 10. Crop wild relatives at risk of decline in countries of the European Union [38] .
proportion of species was from 
Discussion
The spontaneous vascular flora of Pustkowie, which is situated in the Drawsko Lakeland, was characterized by high plant species richness and plant diversity for such a relatively small area -338 spp. / 0.75 km 2 . The flora of other early glacial lakeland areas can serve as a point of reference for the interpretation of this result. 1039 spp. / 900 km 2 were reported from the Międzychód-Sieraków Lakeland [41] , 1186 spp. / 2114 km 2 from the Gniezno Lakeland [42] , while 1120 spp. / 51 km 2 from the Wielkopolski National Park of the Poznań Lakeland [43] . The highest share of Asteraceae and Poaceae species in the flora of Pustkowie could result from the fact that numerous terophytes from these botanical families are characterized by somatic and physiological polymorphism of seeds [44] . Both features are important properties of the adaptation strategy in changing or unpredictable habitats and favor the formation of soil seed bank. The soil seed bank in agrophytocoenoses is particularly rich, 38 000-70 000 seeds / 1 m 3 [44] . Probably, it was also abundant in the soils with lush synanthropic vegetation growing on all arable lands of Pustkowie. As many as 20 terophytes from Asteraceae and 9 from Poaceae occurred in either ruderal habitats from Artemisietea or segetal habitats with Stellarietea mediae, or in both, while some of them (e.g., Digitaria ischaemum and Setaria pumila) formed facies. Magnoliophytina clearly dominated in Pustkowie (96%) and their participation was almost the same (97%) as in the flora of Poland [45] . Also, the pattern of Raunkiaer's spectrum was very similar. In the areas of Pustkowie, the aforementioned lakelands [41] [42] [43] and Poland [45] , hemicryptophytes decidedly predominated over other life forms. The dominance of hemicryptophytes in floras has been recognized as a characteristic feature of the temperate climate zone [45] .
The percentage of terophytes (28%) in the flora of Pustkowie was higher than for Poland (20%) [45] and this probably resulted from the local dominance of arable lands, their large habitat diversification and extensive cultivation. Private seed material, not purified from weed seeds, was used for several years. The soil was fertilized only with animal manure. Agrochemical agents were used sporadically and only in special situations (information from the land user). Thus, Pustkowie was a landscape unit used in conformity with the rules determined for organic farming [46] . It was reflected in the diversity of arable weeds and, among them, a substantial role of terophytes in the patches of six found segetal associations from the three alliances of Stellarietea mediae. In the phytocoenoses from Stellarietea mediae, 62 (67%) terophytes occurred, while from Artemisietea -30 (32%). Phytocoenotic diversity was generated by the presence of slopes and depressions (high landform energy), generating numerous habitat katens. Habitat gradients and corresponding plant diversity (also phytocoenotic diversity) along the longitudinal axes of toposequences reflected, among others, the natural processes of water erosion. These processes were modified by agrotechnical denudation, enhanced by ploughing and sowing along the slopes, which formed lines of concentrated runoff of rainwater. Anthropogenic denudation, occurring within the slope katens of the Drawsko Lakeland agricultural lands, has been studied in details [47] . It has been shown that in arable lands water erosion proceeds in the upper and middle parts of a slope, while in its lower part and at the base there is an accumulation of washed material. This results in the systematic leveling of the surface irregularities in the lower part of the slope and in deepening the morphological contrast between the upper and lower parts. Thus, in future a different spatial distribution of segetal weeds and their communities can be expected in Pustkowie. In terms of the geosuccession rate, agricultural terraces were recognized as zones of the strongest and most dynamic transformations of landforms of the Drawsko Lakeland [47] . The flora modification will proceed not only as a consequence of water erosion, but presumably also as a result of significant changes in the chemical character of precipitation. Such changes were noted in the Geoecological Station UAM at Storkowo, situated only 1 km away from the northern border of Pustkowie.
In the hydrological year 2006, rain and snow water con- 4 2− indicator exceeded the value of 1 and therefore NO × were responsible for acidification in a higher degree. Since the mid 1990s, precipitation decreased from ca. 8 t km −2 to 3.3 t km −2 in 2006 [2] . In future, the spontaneous flora of vascular plants in Pustkowie, when mapped anew, will make it possible to determine the direction and scope of plant diversity transformations in this area as a result of changes in natural environment.
A balanced participation of spontaneophytes (49) and alien species (51, including 36 archaeophytes) among terophytes was observed. Some spontaneophytes (47 out of 287, in majority terophytes) were a component of segetal coenoflora. The participation of natural species in agrocoenotic associations of Poland has been already reported [48] [49] [50] . Archaeophytes had a distinctly higher contribution to the composition of agrocoenoses than kenophytes. Only 3 out of 36 recorded archaeophytes did not occur in segetal vegetation. It was found [48] that the typical segetal communities of Poland are mostly based on archaeophytes and seem to be resistant to the invasion of alien species. This regularity was confirmed by the low participation of kenophytes in the segetal flora of Pustkowie. Only 6 kenophytes had an optimal distribution on arable lands. All of them contributed to weediness only in a small degree. They included: Veronica persica, Galinsoga parviflora, Oxalis fontana, Conyza canadensis, Chamomilla suaveolens, and Erigeron annuus. The first five made the sequence of kenophytes most frequently occurring in the segetal coenoflora of Poland [48] . Erigeron annuus was mainly noted in an orchard in sod and at the roadsides. In the catchment of the upper Parsęta, it was often observed as a pioneer species of early stages of secondary succession in abandoned croplands where it locally grew in abundance (own records). Also, the presence of Anthoxanthum aristatum was noted. This grass belongs to potentially invasive species, clearly increasing its range in the recent years [51] . Only 8 specimens occurred in one locality (N 53°45'51.34" / E 16°29'58.67") in Pustkowie, in Sclerantho-Arnoseridetum minimae, which may prove its recent arrival. An analysis of the coenoflora of Poland showed that the patches of the aforementioned association are the phytocoenotic center of occurrence of this grass [48] . The topogram for Anthoxanthum aristatum, included in the atlas of Polish flora, indicates that in the square ATPOL-BB (10 000 km 2 ) , in which Pustkowie is located, this grass was found in only four squares of 100 km 2 [52] . The dominant participation of spontaneophytes (85%) in the flora of Pustkowie indicated the relatively low level of synanthropization, defined as the process of replacement of autochtonic with allochtonic components of flora [53] . Spontaneophytes played the most important role in the development of the floristic composition of associations of natural and semi-natural origin, determined in accordance with the criteria presented in the literature [54] . They formed phytocoenoses of 27 natural and 8 semi-natural associations from 14 classes of the syntaxonomic system. In terms of plant formations, these were the following phytocoenoses: forest (Ag, Q, QF -explanation of abbreviations under Tab. 1), thicket (RP), clear-cutting (E), tall herb fringe communities -hygrophilous (A) and thermophilous (TG), aquatic and rushes (L, Po, MC, Ph), muddy terophytes (B), xeric sand calcareous grasslands (KC), meadows and pastures (MA), and carpet communities (MA, PP). They occurred in the patches or ecological corridors of Pustkowie. These are structural and functional elements of the landscape subject to anthropogenic fragmentation, distinguished in conformity with the concept of patch-matrix-corridor [55] . The saturation of the space with patches and corridors of a hydrographic network, dirt roads, balks and various linear ecotones was high and even within the matrix of arable lands (Fig. 1) . Their natural and semi-natural vegetation was probably the source of spontaneophytes spreading to the segetal vegetation matrix. A peculiar structure was an orchard in sod, covering 13 ha in the northern part of Pustkowie. This type of fruit tree cultivation was observed repeatedly in the upper catchment of the Parsęta [6] . It is an effect of the change of arable lands of low soil quality class into, at first, mowed fallows and next into orchards with mowed sod. No traces of herbicide use were found. Spontaneous vegetation of the examined orchard was characterized by high plant diversity and it was composed mainly of native species of Artemisietea and Molinio-Arrhenatheretea (locally with Koelerio-Corynephoretea and Festuco-Brometea). Numerous sites in the orchard had five species of Poaceae from Molinio-Arrhenatheretea: Arrhenatherum elatior, Festuca rubra, Lolium perenne, Phleum pretense, and Poa pratensis. These are crop wild relatives, endangered in the European Union [38] .
The northern part of the Pustkowie landscape underwent homogenization. The process of homogenization was defined as opposed to fragmentation [56] . Natural and semi-natural landscape structures merged functionally into a spatial whole. The semi-natural orchard vegetation (until recently a mowed fallow), in large part occupied by the Solidago virgaurea community (Molinio-Arrhenatheretea / Artemisietea), came into direct contact with forest vegetation (mainly Calamagrostio-Quercetum or Stellario-Carpinetum), surrounding the orchard from the west, north and east. The change of the former arable land into an orchard in sod is connected with a decrease in flora synanthropization and an increase in natural plant species richness. A similar direction of changes was observed as a result of secondary succession on the post-agricultural land in Białowieża [57] and in the Wielkopolski National Park [58] . During 36 years from the time when cultivation in Białowieża was abandoned and 25 years for the Wielkopolski NP, most anthropophytes were replaced with native species. An increase in species diversity of plants during early secondary succession stage on the former arable land was found, based on the research in five European countries [59] . The homogenization and decrease in flora synanthropization of the northern part of Pustkowie will probably favor the maintenance of old forest species, found in the patches of Stellario-Carpinetum and Calamagrostio-Quercetum, providing these patches will not be degraded by forest treatments and the outer forest border will continue to be the contact zone (ecotone zone) of natural and semi-natural vegetation.
Presently, the spread of relic anthropophytes of the former farmland to these forests is limited by tall herb fringe vegetation developed in the ecotone zone between the orchard and the forest, serving as a natural ecological barrier. The preservation of old forest species is so important, because they are the indicator plants of natural habitats of Natura 2000: 6430, 9160 and 9190 [25] , occurring in the area of Pustkowie (protected within PLH320007 Parsęta Catchment), adjacent to the orchard in sod from the north, east and south.
Thanks to extensive organic agriculture and the complex natural structure of the landscape, Pustkowie is characterized by a high level of plant diversity. A positive influence of ecological farming on biodiversity was documented [60] . It was found that extensification through organic management leads to greater biodiversity than in the case of higher-yielding conventional farming systems where the main structure in agricultural space comprises intensively managed annual crops. Such good biodiversity condition results, among others, from leaving natural and seminatural habitats in the landscape as well as weeds in crops. In Pustkowie these habitats occupied almost 40% of the analyzed area and weediness was exceptionally high. It was reported that leaving weeds in annual crops determines agroecosystem diversity, while biodiversity benefits of organic agriculture rely for a large part on non-crop plants growing within arable fields [14] . It was shown that plant species richness in organic farms was on average 34% higher than in conventional farms. This value differed depending on the taxonomic group and was significantly correlated with the proportion of arable fields [46] .
In addition, the source of the high floristic diversity of Pustkowie was probably the location of farms, based on the known principles of location of prehistoric settlement sites in the Kaszuby Lakeland [61] . These principles involve the following: establishment of farms in the contact zones of different geocomplexes, within kames with lithological formations of finer fractions (aiding ploughing), with clay formations situated nearby (≤1 km; for building purposes), close to biogenic accumulation plains with a relatively high level of groundwater (enabling meadow and pasture establishment), and at the same time in the proximity of available drinking water resources. Pustkowie has all the above-mentioned location features. The mosaic arrangement of its geocomplexes (among others, a depression with meadow and pasture, fragments of river valleys, 11 small water bodies, and midfield tree stands) provides numerous advantages, requires various ways of exploration, develops a multi-function economy and thus generates a high level of plant diversity.
The new EU and national government legislation, obligatory for farms entitled to direct subsidies, was introduced on January 1, 2015. This legislation is environmentally friendly and aims to support biodiversity. Among other things, it introduced payments for greening: diversification of cultivation for farms bigger than 10 ha of arable lands, conservation of environmentally valuable semi-natural grasslands in the areas of the Natura 2000 ecological network as well as for ecological focus areas for farms bigger than 15 ha. Ecological focus areas include, for example, small water bodies and peat bogs, drainage ditches (≤2 m wide), shrubs, tree-stand midfield patches, and balks. Due to this practice, the agricultural landscape of Pustkowie has a chance to preserve its unique plant species richness and diversity, as long as the user of its ecosystem services continues to practice organic farming and is entitled to direct subsidies [62] .
The model object of the study was agricultural landscape situated about 2 km from an environmental monitoring station. This station has been recording, among others, the changes in natural environment, including climatic changes, for 30 years. This article documents the present condition of the spontaneous vascular flora of the studied landscape. Repeating such investigations in future will make it possible to determine the influence of changes in the environment on the richness and diversity of the flora, assuming that organic farming will be continued.
Conclusions
Extensive cultivation of arable lands and grasslands as well as keeping numerous field margins and fallows among crop fields were beneficial for species richness in the agricultural landscape.
The vascular flora of the extensively used agricultural landscape located in West Pomerania (75 ha) consisted of 338 species and was taxonomically diverse, comprising 213 genera, 71 families and 48 orders, and was similar to other floras of lakeland areas of Poland.
The flora was dominated by spontaneophytes (83%), which proves a low level of synanthropization. Spontaneophytes represented three main groups: connective (50%), Holarctic (47%), and cosmopolitan (3%).
The study found a high richness of archaeophytes (11) which were composed of the segetal and ruderal flora; most of them represented a Mediterranean element. Very high weediness of arable lands prevented the migration of kenophytes; most of them (47%) came from the areas of the Western Hemisphere.
The vascular flora was characterized by a highly diversified syntaxonomic spectrum -the species represented 23 classes of the phytosociological system. Molinio-Arrhenatheretea (62 species), Stellarietea mediae (52) , and Artemisietea (45) had the highest participation.
The flora of the extensively used agricultural landscape is characterized by a high richness of spontaneous vascular flora and high taxonomic, syntaxonomic, geographic and life form spectra diversity. The study found the presence of 72 species representative for 15 types of Natura 2000 habitats, 45 forest ancient plant species, 55 species endangered in the European Union (including 17 crop wild relatives at risk of decline), and 5 regionally threatened species.
